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This  periodical  was  started  {in  1872;  to pro7note  the  diffusion  of  valuable  scmitific 
k7iowledge,  m a readable  a7id  attractive  for77i,  a77wng  all  classes  of  the 
co7/i77m7iity,  and  has  thus  far  77iet  a wa7tt  stipplied  by  no 
other  77iagazme  in  the  U7iited  States. 


Seven  volumes  have  now  appeared,  which  are  filled  with  instructive  and  interesting  articles  ana  aii- 
straots  of  articles,  original,  selected,  translated,  and  illustrated,  from  the  pens  of  the  leading  scientific  men 
of  different  countries.  Accounts  of  important  scientific  discoveries,  the  application  of  science  to  the  prac- 
tical arts,  and  the  latest  views  i)ut  forth  concerning  natural  jjhenomena,  have  been  given  by  savants  of  the 
highest  authority.  _ Prominent  attention  has  been  also  devoted  to  those  various  sciences  which  help  to  a 
better  understanding  of  the  nature  of  man,  to  the  bearings  of  science  upon  the  questions  of  society  and 
government,  to  scientific  education,  and  to  the  conflicts  which  spring  fi'om  the  progressive  nature  of  scien- 
tific knowledge. 

The  Popular  Science  Monthly  has  long  since  ceased  to  be  an  experiment.  It  has  passed  into  a 
circulation  far  beyond  the  most  sanguine  hopes  at  first  entertained,  and  the  cordial  and  intelligent  approval 
which  it  has  everywhere  met,  shows  that  its  close  and  instructive  discussions  have  been  well  appreciated 
by  the  reading  portion  of  the  American  people.  It  has  not  been  its  policy  to  make  boastful  promises  of 
great  things  to  be  done  in  the  future,  but  rather  to  appeal  to  what  it  has  already  accomplished  as  giving 
it  a claim  upon  popular  patronage.  But  no  pains  will  be  spared  to  improve  it  and  make  it  still  more  worthy 
of  liberal  support,  and  still  more  a necessity  to  the  cultivated  classes  of  the  country. 

The  following  quotations  Illustrate  the  way  it  has  been  habitually  spoken  of  by  the  press: 


“ That  there  is  a place  for  The  Popular  Science 
Monthly,  no  one  can  doubt  who  has  watched  the 
steady  increase  of  interest  in  scientific  investigation 
manifested  in  this  country,  not  only  by  a select  class, 
but  by  the  entire  community.” — JVew  York  Times. 

“We  think  it  is  not  too  much  to  say  that  this  is 
the  best  fiy'st  number  of  any  magazine  ever  pub- 
lished in  America.” — New  York  World. 

“A  journal  which  promises  to  be  of  eminent 
value  to  the  cause  of  popular  education  in  this 
country.” — New  York  Tribune. 

“ It  is,  beyond  comparison,  the  best  attempt  at 
journalism  of  the  kind  ever  made  in  this  country.” 
—Home  Journal. 

“ It  is  just  what  is  wanted  by  the  curious  and 
progressive  mind  of  this  country,  and  ought  to  be 
widely  circulated.” — New  York  Evening  Post. 

“ It  is  the  first  successful  attempt  in  this  country 
to  popularize  science  in  the  pages  of  a monthly.” — 
N.  Y.  School  Journal. 

“The  Monthly  has  more  than  fulfilled  all  the 
promises  which  the  publishers  made  in  the  pro- 
spectus of  publication.”— Wiap'iM’a  Falls  Gazette. 


“This  is  a highly-auspicioup  beginning  of  a use- 
ful and  much-needed  enterprise  in  the  way  of  pub- 
lication, for  which  the  public  owe  a special  debt  of 
obligation  to  Messi's.  D.  Appleton  & Co.” — Boston 
Gazette. 

“ This  new  magazine,  in  our  estimation,  has  more 
merit  than  the  whole  brood  which  have  preceded 
it.” — Oswego  P)'ess. 

“ In  our  opinion,  the  right  idea  has  been  happily 
hit  in  the  plan  of  this  new  monthly.” — Buffalo 
Courier. 

“ This  is  one  of  the  verj'  best  periodicals  of  its 
kind  published  in  ihe  world.  Its  corps  of  contribu- 
tors comprise  many  of  the  ablest  minds  known  to 
science  and  literature.  It  is  doing  a great  and  noble 
work  in  popularizing  science,  promoting  the  growth 
of  reason,  and  leveling  the  battlements  of  old  su- 
perstitions reared  m the  childhood  of  our  race  be- 
fore it  was  capable  of  reasoning.” — The  Ainerican 
Medical  Jouirial,  St.  Louis,  Mo. 

“ Tliis  magazine  is  worth  its  weight  in  gold,  for 
1 its  service  in  educating  the  people.” — The  Aniej-ican 
\ Journal  of  Education^  St.  Louis,  IMo. 


The  Popular  Science  Monthly  is  published  in  a large  octavo,  handsomely  printed  on  clear  type, 
and,  when  the  subjects  admit,  fully  illustrated.  Each  number  contains  128  pages. 

Terms:  $5  per  Annum,  or  Fifty  Cents  per  Number. 

Postage  free  to  all  Subscribers  in  the  United  States,  from  January  1,  1875. 
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Subscriptions  may  commence  from  any  date.  Back  numbers  supplied. 
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$3.50  per  voL  Half  Morocco,  $6.50  per  vol. 

For  Sale,  Binding  Cases  for  Vols.  I.,  II.,  III.,  IV.,  V.,  VI.,  and  VII.,  of  The 
Popular  Science  Monthly.  These  covers  are  prepared  e.xpressly  for  binding  the  volume.s  of  The 
Popular  Science  Monthly  as  they  appear,  and  will  be  sent  to  Subscribers  on  receipt  of  price.  Anj- 
binder  can  attach  the  covers  at  a trifling  e.xpense.  Price,  50  cents  each. 

AGENTS  WANTED. 

D.  APFLETOK  ^ CO.,  Puhlisliers, 

649  & 561  Broadway,  New  York. 


Addrkss 


ON  THE 


1- 

WIRE  LIGATURE 


THE  TREATMENT  OF  UNUNITED  FRACTURES,  AND  IN 
RESECTIONS  OF  BONES  FOR  DEFORMITY. 


BY 

WILLIAM  A.  BYRD,  M.D., 

QUINCY,  ILL. 


IREPBINTED  FROM  THE  NEW  YORK  MEDIOAL''JOUBNAL,  MAT,  1876.]’ 


NEW  YOKK: 

D.  APPLETON  & COMPANY, 

54  9 & 661  BROADWAY. 

1876. 


•V 


> 


1 


ON  THE  WIRE  LIGATURE  IN  THE  TREAT- 
MENT OF  UNUNITED,  FRACTURES,  AND 
IN  RESECTIONS  OF  BONES  FOR  DE- 
FORMITY.' . 


Prof.  Hamilton,  in  his  work  on  “ Fractures  and  Disloca- 
tions,” fourth  edition,  page  71,  uses  the  following  language: 
“ Tying  the  fragments  together  by  means  of  metallic  ligatures, 
after  a recent  fracture,  is  as  old  as  the  days  of  Hippocrates ; 
hut  in  1805  Horeau  adopted  the  same  procedure  in  a case  of 
ununited  fracture,  since  which  date  it  has  been  practised 
successfully  by  many  surgeons.  My  own  experience  confirms 
the  value  of  the  method,  especially  when  the  fragments  over- 
lap.” 

* It  shall  be  my  object  in  the  present  article  to  collect  such 
cases  as  I can  find  in  current  literature  within  my  reach,  and 
deduce  from  them  the  conditions  demanding  the  operation, 
and  other  practical  points  of  interest  to  the  surgeon. 

Prof.  H.  J.  Bigelow,  of  Harvard,  kindly  sent  me  a pam- 
phlet containing  the  history  of  eleven  cases  of  ununited  fract- 
ure occurring  in  his  practice,  that  were  treated  with  the  me- 
tallic ligature,  from  which  I make  the  following  abstract : 

‘ A modified  portion  of  the  President’s  Annual  Address,  road  before 
the  Adams  County  Medical  Society,  May  10,  1875. 
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Case  I.  Humerus. — E.  J.,  twenty-two  3”ear8  old,  had  unu- 
nited fracture,  caused  by  having  his  right  arm  drawn  between 
the  rollers  of  a splitting-machine,  eleven  months  before  his 
admission  to  the  hospital,  October  15,  1857.  He  was  treated 
by  seton,  nibbing  the  bones  together,  resection,  and  a splint 
so  applied  that  the  ends  of  the  bone  were  crowded  together, 
after  being  irritated  by  pliers  made  to  pierce  the  ends  of  the 
fractured  fragments,  without  securing  union, 

February  14,  1860. — Dr.  Bigelow  operated  by  making  a 
crucial  incision  over  the  fracture,  dividing  the  bands  of  liga- 
mentous tissue  between  the  fragments,  and  turning  out  the 
ends  of  the  bone.  The  periosteum,  with  the  muscles  at- 
tached, was  detached  an  inch  or  more  from  each  end  of  the 
bone.  The  ends  were  then  sawed  off.  A hole  was  drilled 
.through  each  end  of  the  bone,  a silver  wire  passed  through 
and  twisted  until  the  ends  were  brought  in  apposition.  The 
external  wound  was  united  with  sutures,  with  the  ends  of  the 
wire  protruding. 

June  IZth. — The  wire  was  untwisted  and  taken  out,  union 
being:  firm. 

July  V^th. — Discharged.  The  arm  appeared  to  be  nearly 
as  useful  as  the  other  one.  Wire  remained  four  months. 

Case  II.  Ulna  and  radius.^ — A.  D.,  aged  fifty-six  years, 
entered  hospital  February  6,  1861.  Four  years  before  both 
bones  of  right  forearm  were  fractured  by  machinery.  Nine 
months  after  the  injurv,  there  being  no  union,  the  ends  of  the 
ulna  were  sawed  off  and  wired  together,  and  various  other 
means  resorted  to  without  success. 

— Dr.  Bigelow  operated  by  making  an  incision  oyer 
the  seat  of  fracture,  along  the  upper  border  of  the  radius  ; the 
ends  of  the  bone  were  turned  out,  the  periosteum  was  dis- 
sected up,  and  half  an  inch  of  each  fragment  sawed  off.  A 
hole  was  then  drilled  through  each  end  of  the  medullary  cav- 
ity, and  a stout  silver  wire  passed  through  and  twi;-ted.  The 
arm  was  placed  on  an  external  angular  splint  and  bandaged 
firmly  to  prevent  motion. 

February  13,  1863, — Patient  returned  to  have  wire  re- 

’ In  Dr.  Bigelow’s  report  this  case  is  headed  “ Radius,”  but  the  his- 
tory of  tlie  case  shows  it  to  be  an  ununited  fracture  of  both  radius  and  ulnu. 
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moved,  which  was  done  the  next  day,  two  years  from  the  time 
of  insertion.  lie  had  good  use  of  his  arm. 

Case  III.  Humerus. — J.  C.,  aged  twenty-four  years,  en- 
tered liospital  T^oveinber  4,  1861.  Eight  months  before,  he 
received  an  oblique  tracture  of  the  left  humerus,  extending 
from  about  four  inches  above  the  lower  end  on  the  outer  side 
to  a point  two  inches  above  the  inner  condyle.  Fracture  un- 
united. 

^th. — Dr.  Bigelow  operated  by  cutting  down  on  the  fract- 
ure, turning  out  the  ends  of  the  fragments,  carefully  detach- 
ing tlie  periosteum,  and  sawing  off  an  inch  and  a half  from 
the  lower  fragment  and  an  inch  from  the  upper.  Holes  w^ere 
drilled  through  each  end,  a silver  wire  passed,  and  twisted 
until  the  fragments  were  in  apposition.  The  musculo-spiral 
nerve  was  divided  with  the  exception  of  a single  fasciculus. 

March  Wth. — A small  piece  of  necrosed  bone  came  away. 

May  22c?. — Discharged,  well.  Sensation  and  motion  in 
the  hand  perfect.  Wire  remained  six  months. 

Case  IY.  Humerus. — C.  D.,  aged  thirty-one  years,  en- 
tered hospital  December  4, 1862.  Received  a comminuted 
• fracture  of  nearly  the  whole  length  of  the  left  hnraerus  a 
year  before,  by  arm  being  caught  by  a revolving  shaft.  Va- 
rious means  were  resorted  to  to  procure  union,  without  effect. 

December  Qth. — Dr.  Bigelow  operated  by  cutting  down 
upon  the  false  joint,  exsecting  the  pearly,  gristly  ligament 
that  united  the  two  ends,  and  dissecting  the  periosteum  up 
from  each  end  for  about  a inch.  The  ends  were  then  sawed 
off,  holes  drilled  through  them,  a wire  passed  and  twisted 
until  the  fragments  were  in  apposition.  The  free  ends  of  the 
wire  were  left  projecting  from  the  wound.  An  abscess  formed 
near  the  elbow  that  required  opening,  as  also  did  some  sinuses. 

March  ^th. — Discharged,  well.  Wire  remained  two  months. 

Case  Y.  Femur. — B.  H.,  aged  twenty-seven,  entered  hos- 
pital Alarch  10,  1863.  Received  a fracture  of  middle  of  left 
thigh,  by  being  run  over  by  a heavy  wagon,  five  hours  be- 
fore. . November  12th,  there  being  no  union.  Dr.  Bigelow  op- 
erated by  cutting  down  upon  the  fracture,  dissecting  up  the 
periosteum  for  an  inch  from  either  extremity,  and  cutting  off 
the  ends  with  a chain-saw.  A hole  was  drilled  through  each 
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end  of  the  bone,  and  a silver  wire  passed  and  twisted  until  the 
ends  were  nearly  together.  A small  space  was  left  to  prevent 
breaking  the  wire  or  the  bone.  The  limb  was  placed  on  Mc- 
Intyre’s double-inclined  iron  splint.  July  12th,  furnished  with 
a thick-soled  shoe,  and  discharged  well.  Wire  remained  five 
and  a half  months. 

Case  YI.  Ilmnerus. — T.  C.,  aged  forty-one.  Right  hu- 
merus splintered  at  the  junction  of  the  middle  and  upper 
third,  at  the  first  assault  on  Port  Hudson,  in  1863.  Entered 
hospital  April  15, 1864.  Dr.  Bigelow  operated  April  16th, 
by  cutting  down  on  the  fracture,  dissecting  up  the  periosteum, 
sawing  off  the  ends  of  the  fragments,  drilling  holes  in  the 
ends'  of  the  bone,  passing  a wire  and  twisting  it  until  the 'ends 
were  in  apposition.  June  24th,  the  arm  being  considerably 
firmer,  he  was  discharged.  September  17th,  union  being  per- 
fect, the  wire  was  removed,  having  remained  five  months. 

Case  YII.  Humerus. — E.  S.,  female,  aged  forty -five,  en- 
tered hospital  November  10,  1864.  Had  received  a com- 
pound fracture  of  right  huraeims  a year  and  a half  before.  On 
entrance,  the  fragments  were  drawn  widely  apart  by  the  weight 
of  the  arm.  November  19th,  Dr.  Bigelow  operated  by  cut- 
ting down  upon  the  ends  of  the  fragments  and  turning  them 
out.  The  periosteum  was  dissected  back  about  an  inch  and  a 
half  on  the  upper  fragment,  and  two  inches  on  the  lower,  and 
the  denuded  bone  sawed  off,  the  upper  with  a single  stroke  of 
the  saw.  The  bony  tissue  was  so  soft  as  to  be  easily  cut  with 
a knife,  and  the  holes  for  the  passage  of  the  wire  were  made 
with  an  awl.  The  wire  was  passed  and  twisted  until  the  frag- 
ments were  brought  nearly  into  apposition.  The  wire  was  not 
twisted  tightly,  for  fear  of  breaking  through  the  bone.  March 
10th,  no  union.  April  1st,  an  incision  was  made  down  to  the 
bone,  the  ends  of  the  fragments  turned  out,  and  found  so  de- 
generated as  to  be  easily  broken  down  with  the  fingers.  The 
arm  was  amputated. 

Case  YIII.  Humerus. — W.  W.,  aged  twenty-eight,  en- 
tered hospital  January  2,  1865.  Had  his  left  humerus  fract- 
ured a little  below  the  middle  twelve  weeks  before.  Febru- 
ary 25th,  there  being  no  union.  Dr.  Bigelow  cut  down  upon 
the  fracture,  dissected  up  the  periosteum,  and  sawed  half  an 


incK  from  the  upper,  and  three-fourths  of  an  inch  from  the 
end  of  the  lower  fragment,  drilled  holes  through  the  ends  and 
passed  a silver-plated  copper  wire,  which  was  twisted  until  the 
ends  of  the  bone  were  brought  into  apposition.  The  musculo- 
spiral  nerve,  which  had  been  drawn  out  of  its  natural  position, 
was  accidentally  divided  during  the  operation.  A suture  was 
passed  through  each  end  of  the  neurilemma  of  the  divided 
nerve,  and  the  ends  brought  together.  June  24th,  the  wire 
was  withdrawn.  The  humerus  was  perfectly  stiiff.  Sensibility 
had  returned  to  the  thumb  and  index-finger,  but  motion  in 
all  the  extensors  of  the  hand  and  wrist  was  absent.  March 
17th,  motion  returned  to  the  extensors  perfectly.  Union  of 
humerus  perfect  and  free  from  pain.  Wire  remained  four 
months. 

Case  IX.  Humerus. — T.  G.,  aged  twenty-six,  entered  hos- 
pital June  12,  1865.  Had  received  a compound  fracture  of 
the  middle  of  right  humerus  a vear  before.  The  bone  was 
still  ununited.  June  21st,  Dr.  Bigelow  operated  by  cutting 
down  upon  the  fracture,  from  the  outer  aspect  of  the  arm, 
carefully  seeking  and  turning  aside  the  musculo-spiral  nerve, 
dissecting  up  the  periosteum,  sawing  off  half  an  inch  from  the 
lower  and  three-quarters  of  an  inch  from  the  upp§r  fragment, 
drilling  holes  in  each  fragment,  passing  a silver  wire  and  twist- 
ing the  same  until  the  fragments  were  in  apposition.  Novem- 
ber 4th,  the  bone  being  perfectly  stifT,  a pair  of  curved  scissors 
were  thrust  down,  and  the  wire  cut  close  to  the  bone  and 
easily  removed.  December  15th,  discharged  well.  Wire  re- 
mained four  and  a half  months. 

Case  X.  Humerus. — W.  M.  W.,  aged  thirty-three,  en- 
tered hospital  January  26,  1866.  Received  a compound  com- 
minuted fracture  of  right  humerus  at  its  middle,  from  a gun- 
shot-wound received  at  the  battle  of  Gettysburg.  July  5, 1863, 
three  inches  of  bone  were  resected ; no  union  was  sought  or  ob- 
tained. January  27th,  Dr.  Bigelow,  being  disabled,  requested 
Dr.  Hodges  to  operate,  which  he  did  by  cutting  down  on  the 
fracture,  dissecting  up  the  periosteum,  and  sawing  ofi*  half  an 
inch  from  the  end  of  the  lower  and  three-quarters  of  an  inch 
from  the  end  of  the  upper  fragment,  which  was  degenerated 
and  soft.  The  ends  were  drilled  and  nearly  approximated  by 
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a silver  wire.  May  23d,  the  wire  was  cut  and  removed.  The 
union  was  firm,  the  wire  liaving  remained  four  rnontlis. 

Case  XI.  ILumerus. — P.  M.,  aged  twenty-three,  entered 
liospital  January  12,  1867.  Eeceived  a gunshot-wound  at  the 
battle  of  Cedar  Mountain,  in  1862,  which  shattered  the  mid- 
dle of  the  left  Immerus.  The  small  pieces  of  bone  were  re- 
moved, the  ends  sawed  off,  and  the  fragments  approximated. 
Six  months  later  there  was  no  union.  The  ends  were  again 
sawed  ofi‘,  and  the  bones  wired  together.  In  two  weeks  the 
wire  was  removed.  In  October,  1864,  a number  of  small 
pieces  of  necrosed  bone  were  removed  from  the  seat  of  fract- 
ure; there  was  no  union.  In  November,  1865,  he  entered 
the  hospital.  Still  no  union.  There  was  necrosed  bone  at 
the  bottom  of  a couple  of  sinuses  in  the  lower  fragment.  An 
incision  was  made  over  the  fracture,  the  periosteum  reflected, 
and  the  ends  of  the  bone  sawed  ofi*.  In  March,  1866,  there 
was  no  union.  March  31st,  Pr.  Bigelow  again  operated.  The 
periosteum  was  detached  from  both  fragments  for  a sufiBcieht 
distance,  and  about  an  inch  and  a half  sawed  oflf  the  lower 
and  an  inch  oflf  the  upper  fragment.  The  ends  were  drilled, 
silver  wire  inserted,  and  the  fragments  brought  in  apposition. 
April  28th,  the  arm  had  stiffened  at  the  point  of  fracture. 
June  10th,  he  fell  upon  the  arm  and  rebroke  it.  July  15th, 
he  was  discharged  with  an  ununited  fracture,  to  return  when 
the  arm  looked  and  felt  better.  January  12,  1867,  Dr.  Bige- 
low operated  by  cutting  down  on  the  fracture.  Great  diffi- 
culty was  experienced  in  everting  the  ends  of  the  now  short 
fragments,  and  in  detaching  the  periosteum.  The  bone  was 
finally  separated  from  the  periosteum  for  a sufficient  distance, 
and  a piece,  one  inch  long,  was  sawed  from  the  upper  and 
^■hree-quarters  of  an  inch  from  the  lower  fragment.  The 
jower  fragment  was  two  inches  in  diameter;  the  upper  one 
was  of  normal  size,  but  with  fatty  degeneration  of  the  mar- 
row. A hole  was  drilled  through  the  sides  of  both  fragments, 
a silver  wire  inserted,  the  ends  placed  in  apposition,  and  the 
wire  twisted.  The  periosteum  was  replaced,  and  its  edges 
united  by  sutures.  The  external  wound  was  partly  closed  by 
sutures.  A folded  towel  was  placed  in  the  axilla,  to  lift  out 
the  short  upper  fragment,  and  the  arm  secured  to  the  side,  with 
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the  iorearm.  across  the  chest.  January  13th,  there  was  almost 
complete  paralysis  of  the  extensors  of  the  lingers  of  the  left 
hand.  No  nervous  trunk  was  known  to  have  been  divided  in 
the  operation,  and  the  paralysis  was  perhaps  due  to  a com- 
pressing of  the  nerve  in  very  forcibly  everting  the  shortened 
fragments ; 21st,  the  arm  was  j)laced  in  an  apparatus  which 
consisted  of  a firm  cap  about  the  shoulder,  secured  by  a strap 
around  the  chest.  This  was  made  firm  by  two  steel  bridges 
to  a splint  that  invested  the  arm  like  a coat-sleeve.  April 
16th,  the  fracture  was  firm.  Could  fiex  the  forearm  and  raise 
the  humerus  from  the  side  freely ; 22d,  discharged,  probably 
well. 

The  humerus  shortened  seven  inches  by  the  five  opera- 
tions it  was  subjected  to — two  before  entering  the  hospital  and 
three  by  Dr.  Bigelow  afterward  ; yet  the  muscles  were  fulfill- 
ing their  functions  and  the  patient  v^as  getting  good  use  of 
his  arm.  The  wire  remained  four  months. 

The  above  abstract  contains  about  all  of  the  material  facts 
as  reported  in  each  of  Dr.  Bigelow’s  cases. 

Prof  S.  D.  Gross,  in  his  “ System  of  Surgery,”  second  edi- 
tion, vol.  i.,  page  965,  refers  to  ligaturing  nnuuited  fractures 
under  the  categorical  heading  of  excision.  He  gives  Horeau 
the  credit  for  originating  it,  and  states  that  it  is  pretty  gener- 
ally condemned  by  European  surgeons,  but  is  often  employed 
on  this  side  of  the  Atlantic,  apparently  from  the  high  au- 
thority of  Dr.  J.  Kearney  Rodgers,  who  was  the  first  to  per- 
form the  operation  in  this  country. 

He  then  describes  the  operation  and  recommends  the  ty- 
ing of  the  fragments together  with  a silver  wire.  Then 
follows  an  account  of  two  cases  that  he  operated  upon,  both 
of  the  humerus.  In  one  a single  wire  ligature  was  passed, 
and  after  union  it  was  taken  away.  Tliy  second  had  two 
ligatures  passed,  which  were  permanently  retained.  Prof 
Gross  uses  a common  gimlet  to  make  the  holes  in  the  bone 
with.  He  says  of  the  operation:  “ It  is  generally  imagined 
that  this  procedure  is  necessarily  followed  by  violent  infiam- 
mation,  jeoj)ardiziiig  both  limb  and  life;  but  this  is  an  error. 
If  the  operation  be  carefully  performed,  and  the  after-treat- 
ment conducted  upon  proper  principles,  I believe  that  it  will 
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commonly  be  found  to  be  entirely  free  from  danger,  while  the 
utmost  confidence  may  be  placed  in  its  efficacy,” 

The  next  case  I find  is  one  reported  by  Mr.  Thomas  A n- 
nandale  {British  Medical  Journal^  January  9,  18Y5,  and 
Monihhj  Ahstract,  March,  18Y5,  page  127). 

K.  K.,  aged  twenty-nine  years,  was  admitted  to  the  Edin- 
burgh Eoyal  Infirmary,  June  24,  1873,  for  ununited  fracture 
of  both  bones  of  the  forearm.  He  had  received  a compound 
comminuted  fracture  of  both  bones  of  the  arm  about  six 
months  before.  The  flesh-wounds  had  healed,  but  the  bones 
had  not.  Mr.  Annandale  operated  June  27th,  by  cutting  down 
upon  the  fracture  of  the  ulna  and  sawing  off  one-fourth  of  an 
inch  from  each  of  the  atrophied  and  rounded  ends.  There 
was  fully  an  inch  of  space  between  the  fragments  of  the  ulna, 
and  the  ends  had  become  pressed  in  until  they  had  united  by 
fibrous  bands  with  the  radius.  These  adhesions  were  broken 
up,  and,  to  render  the  ulna  and  radius  of  the  same  length,  fully 
an  inch  of  the  partially-united  radius  was  exsected.  Holes 
were  drilled  through  the  extremities  of  both  bones,  and  silver 
wires,  of  the  size  usually  employed  to  fasten  the  corks  of 
soda-bottles,  passed  through  them  and  twisted  until  the  ends 
of  the  fragments  were  in  apposition. 

August  Zd. — The  wire  through  the  radius  was  removed, 
and  on  the  13th  that  through  the  ulna  likewise. 

29^A. — The  patient  left  the  hospital  nearly  well.  Six 
weeks  afterward  he  returned,  with  the  bones  firmly  united, 
with  partial  pronation  and  supination.  The  motion  of  his 
arm  was  steadily  increasing.  The  wire  remained  one  and  a 
half  month. 

Mr.  Annandale  recommends  a sprig-awl  for  making  the 
holes  for  the  passage  of  the  wire  in  these  operations.  He 
also  recommends  this  mode  of  treatment  for  cases  of  recent 
compound  fractures  of  the  bones  of  the  foreann,  where  there 
is  great  difficulty  in  preventing  them  being  pressed  toward 
each  other  and  adhesions  forming  between  them. 

Dr,  John  H.  Packard,  of  Philadelphia,  reports  in  the 
American  Journal  of  ALedical  Sciences,  1875,  page 

125,  et  seq.,  a case  of  unnnited  fracture  of  the  radius  and  ulna 
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of  left  arm.  Tlie  time  elapsing  between  tbe  receipt  of  the 
injury  and  the  operation  was  a hundred  and  ten  days. 

Dr.  Packard  oj)erated,  after  fii-st  applying  Esmarch’s  bajid- 
a2;e,  by  cutting  down  upon  the  point  of  fracture  first  of  the 
ulna  and  then  of  the  radius,  and  sawing  off  the  ends  of  the 
fragments  with  a Butcher’s  and  a chain  saw.  He  gives  the 
chain-saw  the  preference,  because  in  using  it  less  forcible  dis- 
tortion of  the  parts  is  necessary.  Holes  were  drilled  half-way 
through  the  ends  of  each  fragment — to  the  medullary  canal — 
and  a pure  silver  wire  passed,  and  tlie  fragments  brought  into 
apposition  by  three  twists  of  the  wire  from  left  to  right.  The 
ends  of  the  wires  were  left  over  an  inch  in  length  and  bent 
over,  with  a jhece  of  lint  between  the  ends  and  the  skin.  A 
very  ingenious  tin  splint  was  made  to  reach  from  the  middle 
of  the  upper  arm  to  the  ends  of  the  fingers,  and  was  applied 
with  silicate  of  soda  brushed  over  the  layers  of  the  bandage 
so  as  to  form  an  immovable  apparatus.  Holes  were  cut 
through  the  dressing  over  the  points  of  incision.  There  was 
considerable  difiiculty  experienced  in  drilling  the  holes,  on 
account  of  the  extreme  hardness  of  the  bone. 

Dr.  Packard’s  mode  of  detaching  the  wire  is  both  unique 
and  useful.  He  passes  the  ends  of  the  wire  through  a wire- 
twister,  such  as  is  used  in  operating  on  cases  of  vesico-vaginal 
fistula,  and  ]mshes  the  instrument  well  down  on  the  twisted 
portion  of  the  wire,  keeping  the  free  ends  of  the  wire  tense  in 
the  mean  time ; then,  by  giving  the  instrument  as  many  reverse 
turns  as  were  given  the  wire  upon  applying  it,  it  is  untwisted 
and  easily  removed.  The  wire  in  the  radius  was  removed 
one  hundred  and  eight  days  after  the  operation,  and  that  in 
the  ulna  one  hundred  and  twenty-four  daj^s  after,  at  which 
time  the  bones  were  firmly  united,  with  good  use  of  the  limb. 

The  January  (1876)  number  of  the  Monthly  Abstract 
contains  an  abstract  of  a paper  Prof.  Dolbeau  contributed  to 
the  Bulletin  General  de  T herajpeutique^  15,  1875,  in 

which  he  recommends  the  metallic  ligature  in  cases  of  unu- 
nited  fracture  of  the  humerus.  He  makes  a distinction  be- 
tween ununited  fractures  and  cases  of  delayed  union,  believ- 
ing tliat  those  cases  which  get  well  without  exsection  and  the 
wire  ligature  are  merely  cases  of  delayed  union.  To  sixteen 
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cases  operated  upon  bj  exsection  and  suture,  of  which  eight 
were  failures,  he  adds  a successful  case  of  his  own.  He  rec- 
ommends that  the  ends  of  the  bone  be  sawed  very  slanting, 
so  as  to  counteract  shortening  as  much  as  possible.  The  most 
of  his  other  recommendations  that  are  of  any  value  are  con- 
tained in  the  abstracts  of  Drs,  Bigelow  and  Packard’s  cases. 

The  January  (1876)  number  of  the  Hew  York  Medical 
J ouENAL  contains  the  report  of  a case  of  un united  fracture  of  the 
radius  and  ulna  of  three  years’  standing,  which,  having  resisted 
various  other  means,  was  operated  on  by  Dr.  Thomas  M. 
Markoe,  Hovember  11,  1875,  by  cutting  off  the  ends  of  the 
fragments  and  drilling  holes  in  them,  passing  a silver  wire 
and  bringing  the  fragments  in  apposition.  The  February 
number  of  the  same  journal  contains  a favorable  account  of 
the  progress  of  the  case. 

The  above  are  all  the  cases  I have  been  able  to  find  purely 
of  exsection  of  bone  and  wiring  the  ends  for  ununited  fract- 
ure, but  to  them  I wish  to  add  a case  of  section  of  a united 
fracture  and  the  wiring  of  the  ends  that  was  reported  by  Prof. 
Paul  F.  Eve,  to  the  Nashville  Medical  Journal^  and  cppied 
into  the  Richmond  and  Louisville  Medical  Journal  for 
May,  1873. 

Mr.  A.  M.  Smith  received  a fracture  of  the  right  collar- 
bone from  being  thrown  from  a mule.  The  fragments  had 
united  with  a lapping  of  one  inch,  and  with  more  than  the 
usual  amount  of  deformity.  The  head  of  the  humerus  so 
pressed  upon  the  nerves  and  blood-vessels  of  the  axilla  as  to 
seriously  interfere  with  the  use  of  the  right  arm.  Prof.  Eve 
cut  down  upon  the  point  of  fracture  by  making  a semilunar 
incision*  three  inches  in  length,  the  convexity  down,  the  mid- 
dle of  the  incision  reaching  below  the  clavicle  at  the  point 
of  fracture.  The  flap  was  dissected  up,  exposing  the  overlap- 
ping fragments  fully,  and  the  subclavian  artery  and  internal 
jugular  vein.  The  viciously-united  fragments  were  divided 
with  a pair  of  cutting  pliers,  and  the  roughened  ends  squared 
off.  The  periosteum  was  cut  through  and  a hole  drilled  in 
each  fragment  half  an  incli  from  the  end,  a silver  wire  passed 
through,  and  the  ends  of  the  fragments  brought  into  apposi- 
sition  by  pressing  the  shoulder  backward,  outward,  and  up- 


ward.  The  wire  was  then  tio-htly  tied  and  the  ends  thrust 
into  the  lioles.  The  wound  was  closed  with  sutures  and  ad- 
hesive plaster,  and  dressed  with  carbolic  lotion.  A soft  pad 
w'as  placed  in  the  axilla,  and  the  hand  carried  across  the  chest 
and  placed  in  a sling.  The  patient  suffered  from  ague  and 
erysipelas  after  the  operation,  but  got  well,  wdth  a fine  result. 
To  use  Prof.  Eve’s  words : “ And  why  not ; for  who  does  not 
know  the  innocuity  of  silver  wire  to  the  fiesh,  and  how  easily 
it  may  become  incased  in  callus?  I,  therefore,  recommend 
the  metallic  suture  for  all  fractures  of  the  clavicle,  recent  or 
otherwise,  believing  that  the  slight  exposure  made  by  the  op- 
eration as  described  would  not  much  increase  the  danger  in 
such  cases,  wherein  the  methods  now  resorted  to  fail  to  keep 
the  ends  of  the  broken  bone  in  apposition.” 

To  these  cases  T will  add  one  of  my  own,  in  which  I re- 
sected a portion  of  the  continuity  of  a sound  ulna,  and  wired 
the  ends,  to  correct  a deformity  resulting  from  an  ununited 
Colles’s  fracture  of  the  radius.  The  case  is  reported  at  length 
in  the  October  (1874)  number  oi  the  Richmond  and  Louisville 
Medical  Journal^  and  a fair  abstract  is  contained  in  the 
Monthly  Abstract  for  April,  1875. 

William  M.  Francis  received  a Colles’s  fracture  of  the  left 
radius  in  1868,  when  fifteen  years  old.  A physician  of  consid- 
erable reputation  for  surgery  in  the  local  columns  of  the  daily 
press  was  called  in  and  dressed  the  injury.  Some  time  after 
he  fii-st  saw  the  case  the  fracture  became  compound  by  the 
end  of  the  upper  fragment  making  a hole  in  the  integument 
at  the  front  of  the  arm.  The  wound  was  several  months  get- 
ting well,  when  he  was  discharged  by  his  physician.  When  I 
first  saw  him,  six  years  after  the  receipt  of  the  injury,  he  was 
unable  to  straighten  the  left  arm  to  a greater  extent  than  is 
represented  in  Fig.  1. 

There  was  an  ununited  Colles’s  fracture  of  the  radius,  with 
considerable  cupping  of  the  palm  of  the  hand,  and  an  inabil- 
ity to  either  fully  extend  or  fiex  the  fingers.  November  1, 
1873,  I cut  down  upon  the  ulna,  opposite  the  fracture  of  the 
radius,  and  carefully  detached  the  periosteum  with  its  adhe- 
rent muscles  over  about  an  inch  of  the  continuity  of  the  bone, 
which  was  then  resected  with  a chain  and  metacarpal  saw. 
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Something  over  an  inch  of  the  lower  end  of  the  ulna  was 
left.  An  incision  was  made  over  the  uniinited  fracture  at  the 


radial  side  of  the  arm,  and  the  ends  of  the  atrophied  frag- 
ments cut  ofi'  with  pliers.  A hole  was  drilled  to  the  me- 
dullary cavity  of  each  of  the  fragments  of  the  ulna,  and  an 
iron  wire  passed  and  twisted  tightly,  bringing  the  fragments 
closely  into  apposition.  The  ends  of  the  radial  fragments 
were  not  wired.  Several  different  kinds  of  splints  were  tried 
and  laid  aside  for  one  of  plaster  of  Paris,  moulded  to  the  back 
and  lower  half  of  the  forearm  from  the  elbow  to  the  ends  of 
the  fina;ers. 

February  Wi. — The  radius  had  united.  The  wound  on 
the  ulnar  side  of  the  arm  was  nearly  closed,  but  there  was  a 
sinus  on  the  front  aspect  of  the  arm,  midway  between  the 
radius  and  ulna,  that  led  down  to  the  wire,  and  two  small 
pieces  of  necrosed  bone  included  in  its  twist,  which  being 
loose  were  removed.  The  wire  was  bright  and  unchanged. 
The  nlna  rapidly  healed,  and  April  8,  1874,  when  he  started 
for  California,  the  cupping  of  the  hand  had  been  in  a great 
measure  overcome.  He  writes  from  San  Francisco,  Decem- 
ber, 1875,  that  his  hand  and  arm  are  as  good  and  usefid  as 
the  left  hand  and  arm  of  most  people. 

Fig^2  shows  the  improvement  after  the  operation.  There 
was  a deformity  to  overcome,  and  I could  find  no  prece- 
dent for  the  operation  I performed.  I searched  in  vain  for  au- 
thorities” that  would  reconcile  me  to  the  views  I had  upon 
the  subject.  The  nearest  I could  tind  were  two  cases  of  com- 
pound fracture  of  the  radius,  reported  by  Prof.  Hamiltion  in 
his  treatise  upon  “ Fractures  and  Dislocations,”  fourth  edition, 
pages  295,  296,  where  he  successfully  cut  off  the  lower  end  of 


the  ulna  to  make  it  the  same  length  as  the  shortened  radius, 
and  to  relax  the  muscles.  This  operation,!  considered  faulty. 


Although  the  lower  end  of  the  ulna  does  not  enter  into  direct 
articulation  with  the  wrist-joint,  yet  I could  not  but  believe 
that  the  destruction  of  the  attachments  of  the  ligaments  con- 
necting the  ulna  with  the  carpus,  and  the  exposure  of  the 
triangular  fibro-cartilage,  would  be  liable  to  greatly  endanger 
the  integrity  and  usefulness  of  the  joint.  Acting  upon  that 
idea,  I performed  the  operation  above  briefly  described  ; and 
now  if  I meet  with  any  cases  of  fracture  of  either  of  the  bones 
of  the  forearm,  having  anything  like  a sufficient  loss  of  bone 
to  cause  non-union,  or  serious  deformity,  I shall  exsect  its  fel- 
low in  its  continuity  and  not  the  end,  and  wire  the  ends  of  the 
fragments  together.  I shall,  in  the  event  of  being  called  to 
treat  a fractured  tibia,  with  the  loss  of  bone-substance  caus- 
ing a gap,  cut  down  upon  the  continuity  of  the  fibula  and  re- 
sect sufficient  of  its  shaft  to  allow  the  ends  of  the  fragments 
of  the  tibia  to  come  together.  Such  practice  I believe  will 
soon  be  considered  the  most  legitimate  for  a surgeon  to  pursue. 

That  it  is  not  so  recognized  at  present,  is  evident  from 
Prof.  Frank  H.  Hamilton’s  most  admirable  work,  “ Tlie 
Principles  and  Practice  of  Surgery,”  second  edition,  page 
254.  He  says : “ Resection  is  not  applicable  where,  from 
tlie  resistance  offered  by  parallel  bones,  the  ends  cannot  sub- 
sequently be  brought  into  contact ; if,  tlierefore,  resection  is 
practised  upon  the  tibia,  the  fibula  being  sound,  or  upon  either 
one  of  the  bones  of  tlie  forearm,  care  must  be  taken  that  no 
more  than  the  overlapping  extremities  of  the  fragments  are 
removed.  If  there  is  no  overlapping,  this  operation  is  inad 
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inissible.”  At  anotlier  plt'xo,  In  tlie  same  work,  he  advises 
non-interference,  and  states  that  non-union  is  likely  to  result, 
and  that  the  best  result  we  can  obtain  will  be  more  or  less  of 
a deformity.  But  these  are  his  words,  page  388,  etaeq.  : “ Ex- 
cision of  a portion  of  the  shaft  of  one  or  the  other  of  these 
bones,  for  necrosis  or  other  disease,  is  often  required  ; but  in 
the  case  of  one  bone  of  the  forearm,  from  any  cause  whatever, 
it  must  be  borne  in  mind  that  excision  of  even  a small  por- 
tion of  the  entire  diameter  of  the  bone  is  i)i-otty  certain  to 
result  in  non-union.  It  will  be  far  better,.tlicrefore,  to  allow 
the  fragments  to  remain,  and  to  thus  offer  a chance  for  a de- 
formed union,  than  to  take  the  risk  of  no  union  at  all.  I 
have  observed,  also,  that  when  a portion  of  the  ulna  is  lost, 
and  no  bony  union  takes  place,  the  head  of  the  radius  is  very 
liable  eventually  to  become  displaced  ; or,  if  it  is  a portion  of 
the  radius  which  is  lost,  the  lower  end  of  the  ulna  sooner  or 
later  is  thrust  inward  and  downward.  When  both  bones  are 
broken,  and  the  forearm  is  allowed  to  shorten  upon  itself,  the 
danger  of  non-union  is  much  less,  and  fragments  may  be  re- 
moved more  freely. 

“ Excision  of  the  lower  end  of  the  radius  alone,  when  not 
accompanied  with  a fracture  and  shortening  of  the  ulna,  inva- 
riably results  in  more  or  less  deflection  of  the  hand  to  the  ra- 
dial side.  I have  seen  it  turned  in  this  direction  to  nearly  a 
right  angle.  If,  therefore,  excision  of  the  lower  end  of  the 
radius  is  practised,  and  the  ulna  is  not  broken  and  overlapped, 
it  will  be  advisable  to  remove  at  the  same  time  an  equal  por- 
tion of  the  lower  end  of  the  ulna.  In  the  single  case  in  which 
I have  adopted  this  practice,  the  subsequent  inflammation  and 
suppuration  were  moderate,  the  hand  was  restored,  occupying 
its  normal  position,  with  good  motion  at  the  wrist-joint,  and  a 
useful  amount  of  motion  in  the  fingers.  The  great  value  of 
thorough  excision  of  both  bones  in  this  class  of  cases,  as  a 
means  of  insuring  complete  relaxation  of  the  muscles  and  of 
preventing  subsequent  inflammation,  will  be  found  fully  ex- 
plained and  illustrated  by  cases  in  my  ‘Treatise  on  Fractures 
and  Dislocations  of  the  Long  Bones.’  ” 

To  my  mind,  the  time  is  past  when  surgeons  can,  with 
safety,  allow  deformities  that  may  be  remedied  to  ensue  from 
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lesions  they  are  called  upon  to  treat.  It  is  far  better  that  a 
surgeon,  when  called  to  treat  conditions  as  spoken  of  above, 
should  make  a free  resection  from  the  continuity  of  a sound 
bone,  if  necessary  to  secure  parallelism,  knowing  that  the  qual- 
ity of  contracture  of  the  muscles  will  secure  a useful  limb  with- 
out deformity,  other  than  shortening,  than  have  his  patient 
get  well  with  a deformity  to  embitter  his  life,  and  perhaps  go 
to  some  competitor  and  have  it  corrected,  much  to  the  sur- 
geon’s discomfiture. 

0 

In  making  resections  of  the  ends  of  bones  for  un united 
fractures.  Dr.  Bigelow  accredits  Jordan,  of  Manchester,  with 
priority  in  detaching  the  periosteum.  But  Jordan,  and  like- 
wise Sedillot,  failed,  because  they  first  detached  the  muscles, 
and  then  pounded  the  periosteum  to  loosen  it  from  the  bone  ; 
thereby  devitalizing  and  ruining  it  for  the  reproduction  of 
bone.  Jordan  also  neglected  to  wire  the  ends  of  the  frag- 
ments in  his  cases. 

As  to  the  kind  of  wire  to  be  used,  surgeons  differ.  Some 
use  silver,  or  silver-plated  copper,  but  I have  a preference  for 
iron  wire,  imbibed  perhaps  from  the  teachings  of  the  late 
Prof.  Joseph  bT.  McDowell,  of  the  Missouri  Medical  College. 

1 fii’st  heard  him  mention  it  in  connection  with  fractures  of 
the  patella,  in  a lecture  to  his  class  during  the  1866-’67  session. 
He  spoke  about  thus  : “ Gentlemen,  between  twenty-five  and 
thirty  years  ago,  while  passing  along  the  streets  of  Phila- 
delphia, the  late  Dr.  George  McClellan,  an  illustrious  surgeon 
of  that  city,  called  me  to  his  buggy  and  requested  me  to  ac- 
company him,  to  assist  in  an  experiment  he  said  he  was  going 
to  perform  upon  a fractured  patella.  When  we  arrived  at  the 
bedside  of  his  patient,  he  cut  down  upon  the  fracture  with  a 
longitudinal  incision,  and  bored  holes  slantingly  from  about 
half  an  inch  in  each  fragment  from  the  edge  of  the  fracture 
to  the  centre  of  the  fractured  surfaces,  and  passed  through 
these  holes  a soft-iron  wire,  and  tied  the  fragments  nicely  in 
apposition.  Dr.  McClellan’s  experiment  was  a success.  The 
patient  got  well  with  the  only  bony  union  I believe  I ever  saw 
of  a fractured  patella.  Dr.  McClellan  used  the  best  metallic 
substance  for  a ligature  that,  in  my  opinion,  has  yet  been 
found.  But,  gentlemen,  my  advice  to  you  is,  don’t  try  the 
same  experiment.” 
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'With,  of  course,  but  limited  ex])erience  witli  the  various 
metallic  ligatures,  I agree  with  Drs.  McClellan  and  McDowell. 

I even  prefer  iron  wire  in  operating  for  vesico- vaginal  fistula. 

Prof.  Dolbean  recommends  a plurality  of  ligatures,  and 
that  they  be  passed  through  the  whole  thickness  of  the  bone  ; 
both  of  which  propositions  I believe  to  be  faulty.  If  the  wire 
is  sufficiently  strong,  one  ligature  will  hold  the  bones  in  ap- 
position, unless  they  are  softened,  if  passed  sufficiently  far 
back  from  the  point  of  section  to  the  medullary  cavity.  Then, 
if  in  twisting  they  are  drawn  so  tightly  ms  to  cause  bruising, 
and  necrosis  of  the  bone  included  in  the  twist,  there  will  be 
sufficient  surface  unaffected  in  that  manner  for  union,  which 
would  not  be  the  case  if  the  whole  thickness  of  the  shaft  were 
included  in  the  twist  of  the  wire,  or  more  than  one  ligature 
were  used.  Tie  also  cuts  the  ends  of  the  bones  very  slantinof, 
which  requires  very  great  care  in  stripping  up  the  periosteum 
and  in  making  the  sections.  If  the  ends  are  not  cut  exactly 
right,  when  union  takes  place  the  patient  will  have  a deformed 
limb,  which  is  not  at  all  probable  if  the  ends  of  the  fragments 
are  cut  square  off,  as  then  any  malposition  of  the  limb  may  be 
corrected  by  giving  it  a slight  twist  during  the  after-treatment. 

Of  course,  no  surgeon  will  rely  solely  on  the  wire  ligature  to 
hold  the  limb  in  proper  position  during  the  time  required  for 
treatment.  The  best  splint  for  the  femur,  under  such  circum- 
stances, would  be  the  same  the  surgeon  would  use  for  com- 
pound fracture  of  the  same  bone,  and  for  that  purpose  Dr. 
John  T.  Ilodgen’s  wire  suspension  splint  fills  the  indications 
better  than  any  other  I have  tried ; for  the  other  portions  of 
the  limbs,  plaster-of-Paris  splints,  made  by  cutting  out  a pat- 
tern of  paper  that  will  encircle  half  the  limb,  and  from  that 
pattern  cut  the  splint  out  of  cotton-flannel,  doubled  so  that  , 
the  rough  sides  are  together.  These  pieces  of  cloth  are  to  be 
dipped  into  a mixture  of  plaster  of  Paris  and  water,  some- 
wdiat  thicker  than  cream,  and  then  bound  with  a roller  over 
the  half  of  the  limb  where  they  are  expected  to  act  as  a splint. 

It  is  well  to  cover  the  limb  with  newspaper  before  applying 
the  splint,  to  prevent  the  plaster  sticking  to  the  hairs.  When 
the  plaster  is  set,  the  splint  may  be  taken  off  and  dried  well 
over  a stove  and  the  rough  edges  trimmed  off.  It  is  well  to 
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have  two  plaster  splints,  so  that,  if  one  gets  covered  with  the 
secretions  from  the  wonnd,  it  may  be  taken  off  and  cleaned 
and  disinfected  while  the  other  one  is  being  worn. 

The  next  thing  to  consider  is  the  instrument  with  which 
to  make  the  holes  in  the  bone.  Dr.  Gross  uses  a gimlet,  which 
makes  too  large  a hole,  is  difficult  to  work,  and  is  liable  to 
split  an  eburnated  bone.  Dr.  Bigelow  uses  a bone-drill,  which 
generally  makes  too  large  a hole.  Mr.  Annandale  uses  a join- 
er’s small  pricker,  an  instrument  that  has  completely  failed  in 
my  hands  when  experimenting  on  bones  to  decide  upon  the 
best  instrument.  Dr.  Fifield,in  i\iQ  Boston  Medical  and  Sur- 
gical Journal  for  May  20, 1875,  page  608,  says  that  Mr.  Lund, 
of  Manchester,  uses  a jeweler’s  brooch  for  a bone-drill,  which, 
gradually  enlarging  from  its  point,  does  not  clear  itself,  and 
consequently  does  not  work  well  in  hard  bone.  I have  tried 
all  ot  tlie  above  instruments,  and  like  none  so  much  as  what 
machinists  call  a common  twist-drill.  With  one  of  these  in- 
struments in  a breast  drill-stock,  a surgeon  can  bore  rapidly 
through  the  hardest  bone,  or  even  iron,  with  the  greatest  ac- 
curac}'. 

The  drills  may  be  had  of  almost  any  hardware-merchant, 
from  one-sixteenth  to  three-fourths  of  an  inch  in  diameter. 
It  is  best  to  go  to  an  operation  with  one  or  two  extra  drills, 
for  fear  one,  if  it  is  very  small,  or  the  surgeon  awkward,  may 
be  broken.  If  the  surgeon  does  not  wisli  to  use  this  form 
of  drill  in  a breast-stock,  he  can  work  it  fairly  well  by  fast- 
ening it  in  a universal  tool  awl-handle. 

I have  gone  thus  carefully  into  the  details  of  the  instruments 
with  which  to  make  the  holes,  because  I believe  that  some  that 
have  been  recommended  would  fail  the  surgeon  in  the  time  of 
Ids  need,  and  nothing  could  be  more  unfortunate  than  to  cut 
down  on  an  ununited  fracture,  promising  the  patient  and  your 
assistants  that  tlie  ends  of  the  fragments  are  to  be  wired  to- 
gether, and  then  be  unable  to  bore  a hole  in  the  bone  through 
which  to  p.is8  the  wire. 

The  wire  in  one  of  Prof.  Gross’s  cases,  and  in  Prof.  Eve’s 
case,  was  left  in  the  bone  indefinitely  ; but  with  the  introduc- 
tion of  Dr.  Packard’s  w'wM-untwister  such  a course  is  entirely 
unnecessary. 
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